Process of maturation of tetraheme cytochrome c3 in a Shewanella expression system.
The process of maturation of multiheme proteins is not yet well known, while that of monoheme ones has been relatively well investigated. Two kinds of partly unfolded tetraheme cytochrome c3 were obtained on overexpression in Shewanella oneidensis TSP-C. These proteins were characterized by circular dichroism and nuclear magnetic resonance spectroscopy. It turned out that the tetraheme architecture, and the fifth and sixth ligand coordination are almost mature, while some parts of the polypeptide are unfolded. The unfolded residues are mainly located in the helix-rich region including heme attachment and axial ligand sites. This suggests that the formation of the heme architecture, coordination of axial ligands and helix formation should be coupled with each other. While the former two can take place automatically, the helix formation would need help by a chaperone-like function in the cytochrome c maturation (Ccm) machinery. It must be working in sulphate-reducing bacteria. The Ccm machinery in S. oneidensis is likely insufficient to help the maturation of proteins with cyclic heme architectures. This is the first report providing an insight into the process of maturation of tetraheme cytochrome c3.